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An agueous leading and eledrowinning process (Fig. 1)
is being developed for recovering Au, Pd, Ag, Cu, Sn, Pb
etc. from eledronic scrap (1).

Anode |separator cahode cl,
I A

«Cl-

A\\L
71

s
o%0
0%
332
232
333

Electrochemical
Reactor

S,
o,
o,
o,
o,
o

20330

sssso| L each Reactor

G,
So
o,

S50
02020990

S/L Separation De-metalli sed scrap:

Fig. 1. Lead - eledrowin process for remvering metals
from eledronic scrap.

In an eledrochemicd reador, chlorine is generated at a
Ti / RuO, anode in addic agueous chloride dedrolyte:

2CI~ - Cl, +2e” [1]

This is used in a leah reador to drive the oxidative
disolution of those metas from eledronic scrap,
shredded to < 4 mm:

Magrap +(N-2)C1” +7/2C1, ~ MaI™ (2

The metas ae rewmvered from solution by
eledrodepasition at a graphite felt cahode & the wunter
readion for the anodic generation of chlorine:

MCI ("D 426" - M, +nCI [3]

Hence the overall readion in the dedrochemicd readors
is

MCI™2" M o, + (n- 2)CI ™ (catholytg+z/2Cl, [4]

However, the overal processinvolves inputting eledricd
energy to move the metals from scrap to cahode and
produces only a de-metallised waste, the net chemicd
change being the sum of readions[2] and [4]:

M scrap IVlwon [5]

Using gold as an example, the thermodynamics of such a
metal-chlorine-water system are summarised in Fig. 2,
which predicts adriving forceof ca. 0.5V for readion [2]
over the pH range of about 0 — 8. However, the presence
of other metals, espedally tin in soldered joints, required
eledrolytes with hydrochloric add concentrations > 1 M

to solubili se Sn(1V) (2), in what was designed to be anon-
seledive metal dissolution process Such low pHs are dso
desirable for kinetic reasons, as the reduction kinetics of
‘adive dhlorine’ (i.e. Cl, +HOCI +ClO") on gold deaease
with increasing pH (3). However, such add conditions
place severe mnstraints on the doice of construction
materials for the reador system; in the laboratory, glass
was the primary construction material.
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Fig. 2. Potentia-pH diagram for the Au-Cl-H,O system at
298K and AuCl, adivity = 10°, CI" adivity = 5; 298K,
0.1 MPa.

The feasibility of depleting disolved gold concentrations
to below anayticdly detedable levels in chloride
eledrolytes has been reported previously (4). However,
control of the cdhode potential will be shown to enable
seledive recvery of different metals, if that is desirable.
Alternatively, non-seledive recovery can be adieved by
operating the cdhode & suitably low potentials. This
could be followed by eledrorefining the metal depaosit.

The primary lossin cahode aurrent efficiency arises from
disolved chlorine being returned from the lead reador
and reduced at the caholyte, rather than on the metal
scrap. This is minimised by an electrolyte regycle loop,
not shown in Fig. 1, for the lead reador, to minimise the
disolved chlorine mncentration. Similarly, another
regycle loop is used for the cahode, to enable mass
transport rates to be mntrolled independently of efflux
metal concentration from the cahode. Means of
measuring the disolved chlorine mncentrations on-line
will be presented.
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